Characterization of the promoter and the transcription factors for the mouse UDP-Gal:betaGlcNAc beta1,3-galactosyltransferase gene.
Galbeta1-3Gal-NAcbeta1-4Gal(3-2alphaNeuAc)beta1-4Glcbeta1-1Cer (GM1) is one of the most extensively investigated gangliosides that plays critical roles in the development and functions of the nervous system. UDP-Gal:betaGlcNAc beta1,3-galactosyltransferase (Gal-T-II) is responsible for synthesis of ganglioside GM1 in the ganglioside biosynthetic pathway. To understand the transcriptional regulation of Gal-T-II gene expression, we cloned a 1448 bp 5'-flanking fragment from the mouse Gal-T-II gene. The transcriptional activity of the fragment was demonstrated in mouse Neuro-2a cells by a luciferase assay. The proximal 550 bp fragment showed the highest transcriptional activity as determined by a series of 5'-truncated constructs of the promoter. One negative regulatory region was also identified. Primer extension assay revealed a transcription initiation site approximately 242 bp upstream from the ATG translation start codon. Analysis of the promoter sequence revealed a number of potential binding sites for known transcription factors. To determine which transcription factors bind to the promoter, we carried out a systematic search for the binding proteins using the 1142 bp Gal-T-II promoter fragment containing both positive and negative regulatory regions in a combination of DNA pull-down assay and transcription factor array analysis. Twenty-seven transcription factors bound to consensus sites in the promoter region. In addition, four other factors without consensus binding sites in this region were also recruited, possibly as components of transcription factor complexes. These data indicate that the basal regulation of Gal-T-II gene transcription involves multiple transcription factors, some of which may be present in complexes.